Abstract: This case was a 79-year-old man with pleural plaques, which had been pointed out in the left lung field on chest X-ray six years ago. A new shadow in the right chest appeared in 1999 and was closely examined. Cytological class IV carcinoma was detected in his lung tissue obtained by broncho-fiberscope. Lobectomy of the right upper lobe was performed, and calcified pleural plaques were found on the chest wall. The clinical diagnosis was poorly differentiated squamous cell carcinoma, T1N0M0. In World War II when he was 26 years old, he had worked as a boiler man on a battle cruiser for one year. The amount of asbestos bodies (AB) was 3,348 per gram dry lung tissue. The cores of AB and asbestos fibers were examined and showed that amosite was the most prevalent and crocidolite, tremolite and chrysotile were present in that order. After leaving the navy, he had worked as a farmer throughout his life, suggesting that he had never contacted asbestos occupationally after being a boiler man. It is strongly suggested that he had been exposed to asbestos during his work as a boiler man and that produced pleural plaques and lung cancer 50 years' later.
Introduction
Pleural plaques is well known as a marker of past asbestos exposure appearing after a more than 20 year latent period and being detected on a chest X-ray 1, 2) . This paper reports a case of lung cancer with pleural plaques in a man who had worked in a boiler room on a battle cruiser for about one year more than 50 years ago.
Case
A 73-year-old man was evaluated in 1993 because a chest roentgenogram at a health screening showed an abnormal shadow in his left upper field. Chest computed tomography (CT) was done and revealed calcified pleural plaques on chest walls, but no interview was done on his past occupation, especially as to asbestos exposure. In 1999 when he was 79 years old, his chest roentgenogram showed a new abnormal shadow (coin lesion) in his right upper lobe (Fig. 1) .
Sputum cytology obtained by broncho-fiberscope was found to be Class IV. Soon right upper lobectomy was performed, and pathological examination revealed that the type of lung cancer was poorly differentiated squamous cell carcinoma, and the clinical stage was T1N0M0 (Fig. 2) . His chest CT showed multiple calcified pleural plaques both on chest walls and diaphragm (Fig. 3) . In retrospect, there were also pleural plaques in the right upper chest wall as in the left upper field. The chest CT showed that the plaques bordered thoroughly on the chest wall (Fig. 4) . The pleural plaques on the diaphragm could not be checked on plain film. But chest CT showed some calcified pleural plaques on both diaphragms and also border both lower back chest wall (Fig. 5 ). On surgery, calcified plaques were seen at the border of the parietal pleura (Fig. 6 ). Histopathological diagnosis of the tumor lesion showed poorly differentiated squamous cell carcinoma ( Fig. 7) and a clinical stage of T1N0M0. Many asbestos bodies were detected in a specimen of the resected lung tissue (Fig. 8) .
He was an ever smoker of 26 pack-years. A detailed questionnaire was conducted by one of the authors (T.H.). During World War II when he was 26 years old, he had been working as a boiler man on a battle cruiser for one year and had been exposed to asbestos. He had been working as a farmer throughout his life after the war and had not handled asbestos or asbestos containing materials. 
Lung Tissue Burden Analysis
Lung tissue except the tumor lesion was digested and asbestos bodies (AB) were counted by a filtration method 3) . The concentration of AB was 3,348 per gram dry lung tissue. The core of the AB was also examined by analytical transmission electron microscopy (ATEM) employing an energy dispersive X-ray analyzer. The most prevalent fibers found in the lung were amosite and other forms of asbestos, such as crocidolite, tremolite and chrysotile, were also found in that order.
Discussion
There had been four main navy shipyards: in Sasebo, Kure, Yokosuka and Tsuruga building warships in Japan before and during World War II (1915~1945). Many persons had worked in these navy shipyards and other private shipyards. Boiler rooms in ships were usually covered with asbestos and asbestos containing materials, which were especially abundant in warships.
There are some reports on asbestos exposure among boilermen in Japan 4, 5) . In this case, 3,348/g (AB/g dry lung) were counted in his lung, which suggested that he had exposed to asbestos occupationally during his work, possibly when he was a boiler man even though it was only a one year engagement.
Many AB and asbestos fibers have been detected in lung tissues of insulation workers 6) , in asbestos associated diseases 7) and as well as in autopsy cases in the general population 8, 9) . One of the authors (N.K.) proposed the criterion that a concentration lower than 1000 AB per gram dry lung (<1000 AB/g (dry lung)) possibly shows an environmental exposure level, but a concentration of >1000 AB/g (dry lung) possibly shows an occupational exposure level 10) . Pleural plaque is a reliable marker of past asbestos exposure. There is no convenient way to declare past asbestos exposure other than detecting pleural plaques. In this case, a close medical examination was done for pleural plaque at six years ago, but an interview about his past occupational history was insufficient and did not reveal his occupational asbestos exposure. A detailed questionnaire on the past occupational history is indispensable in the process of diagnosing respiratory diseases, but it faces some difficulties without information regarding asbestos exposure. Many cases of lung cancer and mesothelioma might therefor fail to be diagnosed as asbestos-related cancers in Japan.
